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Ttila InwistluJi I'olatou to Improved hydxatRd calcium 
silicate product* and ttiolr preparation Kwro pal'tlOrtlarly, 
the Invent iati is concerned vfltU an improved method ol 
buffering the baeic ciiaxaetoria bio* of iiydrutftd Oulc.tuw 
eilioatea an4 pro<4uota thereof* 

Particulate hydratod oaloimii silicates have for aoma 
tloi© beeu proposed for Uso aa fill^rs^ pjRiafciltS) £xteJTdera> 
Bt«,, for paint, paper t rubber, plastic s and tte lite frco- 
ducts and in aoa* applications such silicates have fcteen 
four^ afiTBOtivu to varying dogrocs* However, «sajry ct&lcium 
silicate expositions now ft vailable typical iy adhibit one 
or snore properties such t for example , as relatively high 
solupilitiea, high alkalinity or basic' pH, among others, 
which Wilder them unsatisfactory and/ dt impractical Y and 
frequently inoperative In many applications or jptroduote 
lfheTBin a aobatantlfllly complete ly insoluble ox "inext" and/ 
or approximately iwutral or Btren acid •filler or pigment 
possessing at tier properties not uciLIJcb those of the highly 
absorptive calcium silicates could effectively and economi or- 
ally fulfill Rauy filler. t pigment or extender repair amenta 

in the painty paper f rubber* plastic and allied industries* 
2f forte to overcome various- of the noteworthy dia- 

sdVantaEfrS of the more common hydrated Calcium silicate 
product a in particular applications and thflTeby a attend! their 
acopa of utility have to date been JDet with little auccBaa , 
Fox example,, pr ©-treatment of highly haalc hydra ted calcium 
silioate compounds by contacting the same with an acia 
material *«oh as alum, sulfuric &cti& or the llfce* has. hereto** 
fore bean propog&d as a ttoane of rendering oalciure. silioataa 
suitable for use in products or prog ease jj which involve «r 
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,1 require fx Iny or aoid £K u^dlum. Buoh a prc-t i' 9 atraoxit or fcfoe 

E Conventional hydjated Oaiallun dilifcato*, h0v6VOr t ha* jftfovem 

a tc> h$ rolatlvaly ma f fact .Wo &nti/or Ufiooovuiiutoul that 

4 amounts Df acid juatflTial approximately 6UfJi«Jent to doe oat** 

d ! posu or roaot tfith substantially all of the flaloltxn slliaate 

6 e prroiuet are typioalJy required to effectively reduce the rH 

V of an aqueous elwiy of the ^ilioate fro About ^ 5» In 

s other word«i *ul)$t airitially stoichiometric quantities of aci 

9 | acid ffl&teri&i are required to materially r*dUC«) tho hi$tl pH 

w values of an aqueous suspension of obIcIudd silicate and 

11 maintain thB came at a low Value* Thus, a partial prfr- 

1£ treatment of a calcium *ilicats with awounta oX an axld 

ia material lacking stole hi out€tric proportions, ixi preparing 

14 the for Application. In a prone aa or product r squiring 

W an aui-d mE»a*uo£ euch a> paper-making slurries, typically 

16 reaulta in a product which, if deairafele dt B*aeirtiei to 

11 : s&lntain at a. ot a^id 1*1, T&qulree a eufceexguent a^6i" 

16 tlonU) qi sub* tali tiaL per oportione of an aci4« impart inc 

W material in amounts vtiloh vhsn t staled vlth the pre-*treatiiwnt 

20 acta o povponaat approve he* uneconomical stoichiometric pro* 

^ p prtl ona * 

S3 It is an objBOt.of this invention to provide an 

2a itftftroved method of preparing alum treated hydrate^ calcium 

silicates and the- ?r exacts thereof* 
25 It la also an object of this Invent! en to provide/ait 

B6 effective ana economical method 'odT ouffexlrig the baaie 

£7 ctiaraoteri^tloa of stable h-tgh teaperatur* phace hydrated 

&a calcium silicate products* 

£9 

50 : 
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I ^ It J.a a further object erf thio .Invention to l&odifY tha 
£ I cuTfada fchaTaetorJetiOB of slow filtering hleh taiDperAlura 

s phase hydrate* calcium silicates to meteTiaXiy improve thelf 
4 filtering 1 rates. 

0 It is a still fwrthfiT objcat of thia Invention to pro- 

6 vida stable hisli temperature .pba$e l^ydrated calcium silicate 

7 . products exhibiting relatively Uv pH characteristic a vhlch, 
p among other ^vantagatf and potential applications, comprises 
9 effective and eaouomical fillers, piem&ntaj anVocr e*ter.deTs 

10 for paint, paper, rubber t pl&etie, and the like product* ■ 

II ¥ht9 invention vill.be more fully unaeratoiri ahd ftir- 
i& theT advantages and ol^octe t hejeoi' tfill become apparent 

from the Hereinafter ftece detailed description ana apeaiflc 
esBn^lsa taken in DwuvBfttion with the a<w oinpanyinc drawings, 
in vhiehr 

Fig* I illustrates the relative effect iveueaa ef the 
treatment flf thia invention and the -pH characteriatlce ef 
th& product a of *aJ4 "treatment lid aprapaTlaon with thooe of 
procedure* not within tne* scope of thia Invent ion; .. 

£i$* 2 illustrates the unreceptlveness nf low tempera- 
ture phase ttfdTated calcium silicate products vtiion aa o&l** 
clum alliesrta hydrate I to alt type* of treatment including 

the nevel-method of thia. invention* 

Fi^p 3 coajp>are* the "relative effectiveness ei the 

net bad of thie invention a* applied to various hi^h tempera- 
ture pfttae hydrated calcium eilicat* coapoaltlons} and 

Fig» illustrate * the Ion* term alum *tak>UUtf of 
product jb treated in aMWdance with this inv«nrt;loiw 
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Typiaal hy drat 3d caldiunx silicate proSuota vtiea aub^ 
^p-ctfifi to aa Aqueous buoJLd medium In the pBTf Drmanqe erf a 
prose S3 or in the preparation of a product ^ for example a 
j>Epor-mAitlug furnish vharein ^lutA (aluminum aulf&tfl) I* 
often a44«4 to maintain the pH of the furnish within the 
apprcxiuLstfc range of ^ - 6, react icith tho aoldio eoapanontts) 
of Bald radium with a resultant ov«Tall increase in pH» 
l'fiu^, whenever aad&ntlal T or even desirable to a&intain or 
restore the lov pli condition of the w&diujn, an additional 
amount of the aoici.lc or aeiri producing component ffust be 
added thereto to restore w Juaiutaiu the pR at the aeslrsd 
nr original level. Such a practice In often costly ar>I. 
therefore prohibitive in aany mamtfaeturina prcoadurfi* or 
products. 

Th3e invention provide uev Siydiated oaleiuB silicates 
exhibiting r^latlv*!^ low pit CharaSli«rletlQa> atiUX^ othox 
advantfcJtetfu* properties, which are peculiarly adaptable for 
u«e »4 filler** pigments i extenders t etc %i In promote or 
prooeeses involving or neoesaitatins relatively lev or a.ci4 
pK medium* * The novel silicate piodtiCta of thia Invention ' 
aTe produced by treating Gr *«aetlttE, e-ta&l* hS^h tampexatttTfl 
j?ha*e hydrated Galoiam silioate compound* vitix aluminum 
aulfate at temperature a ut at leaat about 350* F* and prefer.- 
ably within the approximate range of ^50^ to 550°* • 4 
85 | tempsratuj b uf about- h$0*T . la moat prefBired. Tor raaaCtia of 

sffioienoy and ecomoKy.. Further, the treatment or reaction 
ah aui& comprise sufficient aluminum sulfate and be permitted 
to proceed to a point * tor sin. at l&ajt try ^lgnt the 
caJjcluiD oxide component of the particular ail Ic ate has 
reacted with aLumlJium sulfate t It being csnderatood that tho 
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tli&oroUeaJ. *tviohic»DBfcrio proportioju! cf aluiaaimra uulfafco 
and calciutL oxidB q emprise 1 mol of aluminum sulfate pat 3 
mo 1b of oaloiiara wiido* I'he degree to vhiah J.t 1* doiirable 
or appropriate to cortend thv aluminum Btilfate treatment 
beyond the foregoing et&ted 5# minimum^ however t depatt&a 
upon, the requirement* d«t*ir6d of the uX.tiiDB.te prodnot, 

As stated hereinbefore the high temperature aluainujn 
sulfate trfcattmtmi; ot tals invention ia Dnly effective when 
applied to tiigti teaperature ptiaa& h^rated caloiujn silJcate 
compounds, viz:*, hydrothei'maL re action product* of an aqueous* 
euspeuslon of lime aad a reactive elllOBntas material, such as 
diatoaacBOU* earth, quartz, etc*, at tampe* a^ure «tf at least 
afcout 370*1, and preferably approximately ^50**, E*et*pl&Ty 
of suitable high temperature ptuiae caloium sllioatfc cct&pounds 
are ttie oaloium silicate Jtciiotlitu (Jli^J&iOg^H^O) and a 
very low solubility calcium silicate oompoiihd having the 
formula 2t?aO»35i02»I-2*5H20 and a 6i*tingiOsbing'X-*ra^ dlfX-< 
ractl&n pattern having ?ery strong linai'4 3*l£5l and a = 

I W.lifc and a medium llae at d* 5*3^ described iu'Canadiaft 
Patent N©,.601ji58, iaaued July 5, 19©"G t The foj-e-seins high 
temperature phase 0 wound* m&y be prepared. by the nydrp* 
thari&al reaction of J_Jmo artd -a source of reactive silioa In 
the respective mol ratio*, nf 1 ntol of CaQ per mol of £10 5 and 
0#5 « 0.7 mol* of Cab pea* mol el BIQ2 ^ aqueous' *iwpaiwi on 

at t«mperaturoe or at Jjeast about 370 B F» S profe*abty ^SD°r,, 
for period* typically of aoout 2 hour** By varying the mol 
ratios of the reactive Lime aiid ailiueou* component a calcium 
ailloate product* comprising ■ mixtures erf tha vailou* arable t 
high tatuparatUTB phase hy^r«te^ oaloium jJli&ateq may be pro- 
duct axil such mixture* are- liJeeyiee appiic^le In th« 
practice thi« invojifcioa. 
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The extent to wdisU the forgoing aluminum sulfate 
t;*eatpient of the Jjyd rated a*loluin silicate rwtf p© fiff acted 
dopends, naturally, upon the rolativ© proportion* or aol 
ration o.r Bluojimjffi sulfate added to til* Cal&igoi silicate 
compound and a* auoh can ta/^e from utnBOouoKlcal stoichio- 
metric proportion*, i.b-, substantially complete or total 
leaetion ojf Conaiwptlon of all the available calcium oxide 
cceapoasnt of tfiB oalciui* silicate ccrwiUtiAe of J. mol of 
Al&(B€6|.)3 per 3 mols of CaO, down through an/ proportion* or 
pe>?e«rit*2eG thereof to the iow&st Bffectlve lirait of at 
Least about 5# of the aaloi*i& ox%te content of the partJou- 
laT caloiqm *uiMrte eofcocund. Suitable aliuilniMi sulfate 
treated o&lciu* ailioatfr pT©d«ct« for many applications 
comprise ttio*e rotating fro* e, treatMAto with sufficient 
aluminum sulfate to react with approximately 7-1/2$ ut the 
available talcum oxide oi the particular aiuoate (i.e., 
about 0*02? molB Al2(SC%>3 per mol of CaO>^ 

The effectiveness of the foraging aluminum .sulfate 
treatment* as wall a* that of previous method*, J»e.i the 
extent i*\de£r6* to vhich aaW treatment* reflUCB 01' *uppreaa 
the basic pH characteristic* of the treated calcium *ill&a.te 
product, iD*ry bo measured by ttte amount of aluminum «uifate 
required e.l.tW to Teduca a slurry .of a £iven amount o^ an 
aluminum aulfat* treated caleiuim silicate to a predet Brained 
pH, to ^ B&ltit ain a predetermined maximua pH .f or a Blurry 
□r aqueous medium following tto addition thereto of an" 
aHimimm. sulfate treated calcium alioata* She effect Iveneaa 
or eatent vtOch the treatment' reduce* ox supping** -the 
baBlo pH characteristic* of the treated oaXolun eJ.lioate a** 
appropriate means for nsa-asurlTig the a^one are r of erred to 
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hereinafter a* tha "alu* donumA* of the alumlnm sulfate 
t.™*Ud or Imffcied Dftloiuin ailigate. I'to specify t*st 
utilised in detaining the "alum demand" of the treatod 
calcium aUJoatea in the foU^ a*anijilo a and throughout 
the apeclrieatla^ intuited other*!**, ea*pr:U«« 

adding to a 1/2 cv*n « U pie of the particular aluminum 
sulfate treated calcium *>ilic*t& slurried ±n too ml. of 
watBr, 1 ml- inoraments of alttmltwn, sulfate 4,olUEticr> owi- 
tilnine 0.0216 gram* of berated almnXnua sulfate CAL 2 (60i + > 3l 
18H 2 0) pbt mi. and a^toriSDining th» pH aftor stirring for J 
*tnute«< The "eluoi demand" la expressed the nls. of 
BlomlnuDi sulfate solution which * u *t he wfeted to reduce the 
pH of the slurry to ?«0. 

' Xhg ^«**nwn auwiito t»at«&nt of stable, high tempera- 
ture phase hyurothermaily prepared fcydratBd Qaleiuisi allJ.eate 
expound* m*y b« effected- in eucstaritially aitf eonv*i>i**t to 
appTDpriat© manner It beihe eaaential only that the hi$h 
tfctopBTatur* phaae hydrate* Calcium silicate and aLUminiua 
sulfate are reacted in an aqueous a***™ at fcea^eratui-B* of 
at lea** about 3*0*F. and preferably approximately V5a°F 4 
Horeover, th» aluminum etiJAtft ta-eatraent may fe>*- practical^ 
and eQcnomtcallsr carried out In the same reaotor veaael or 
chamber utiii&ed to synthesis* the hl^h temperature qo1$iuid 
silicate simply by adding an aqueous solution of aluminum 
aifllfAto directly to *«JA reaotor upon, substantial completion 
of the ^drotheriiial fownatioiS of the heated c&lelun sili- 
cate product and tt&iiitenunoa. of tb* sytttbfftlxi&c teB^erattteee 
Such a prcceaure, addition of %te aiuairiu* sulfate directly 
to the hot reactor w*b*1 <j extent «, jxrovidea a substantial 
saiviags subsequent heating □£ all components to a aMit- 
able reaction tetupwature. 
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i'he aluminum sulfate r^a^ont aLiit.ahilB for garryij^ th& 
Invent ion .Into ©Jieot may oDro.py.tae xirdinai'/ "papar.<raaka;r47 
alum" or Aiiy nf blie cniiimorclfil gj^ae* pf aLuailnuni sulfate 
avai.La.ble on the marl'et- 
j Th* mechanism or this invention being aomovhat problem 

&tloza> the following explanation la jtlv&n ror 

purpose* of illustration rather than Limitation* Xov?aver, 
eyfcensive observation* indicate that tha treattt&nt of 
etable* hl$h temperature phase irydrated cal&lum silicate* 
vlth aluminujD.auirate at th» specif lad necessary teinpeiature* 
result*- in a reaction produotU) of tha aluminum sulfate 
ana oaloiiaia silicate- f arming a protective eoating da dt 
modification of the surface* of tha hy^rated Calolum silicate 
particles providing tha same vith effective resistance from 
furthar acid attack* 

The relieving examples illumtrato- the pre sent invention 
including several variation* in the lattice of tha earee* 
and compare the invention with : ear tain known .prior art 
practice* on her petrc&edUres outside the ac&pa of this 
invention.* It ia to-be understock t&at the hereinafter . 
arampiaa ar& given for' jrctrpoiias of illustration rather than 
limitation and that the specified technique* or prwedurea 
sat f ortfc axe merely exemplary and are not to be oona trued 
to littit tha invention to any particular m&ans of practicing 
tha sa&b. 

These example illustrate the hydro* hernial jfrepawition 
of a. suit a tie high temperature phase hy^rated ealaiiim alll« 
oate eoaapcund caupua with tha aub**qu*iifc aluminum *«lfat» 
treatment which ao^pri*ea inventive eubjaot matter cf thia 
application. 
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-lo- 6 5 a 7 v 7 

i mrnaji 

S fiighty-fivD Ipa» of dJatpdjaOeofc* earth 4Uepanda<3 la 60 

3 tal*. of w&tar trwa charted to a rector* at© aw pra«te&ted 

4 to b tempera bur d of ^ijO 0 ^ and drained of oondwwat** Upon 

5 return of the reactor toitipeicature ifo 'tjO^F,, 100 lbs* of 
$ hydratod Urn* 1/i 60 $al* of water (giving si oalsulatad CaO/ 
f S102 mol T&tio of approxiiPAt&ly UO) vae *dd©<S thereto and 
B the t amparaturG ajain raised to l *?0*F» and maintained thar* 
&! for about 1-L/fe hours* . Finally, 18-1/2 lbs« of paper-mater s * 

10 ; aLua in *K) gala* of vater {0.02^ m&U of hydratad aluminum 

11 [ sulfate per mol of CaO) vas add ad to the reactor and min- 
is taitiod therein for approximately 1/2 hour for a total 

is react ion tine of 2 hours at a termvaTatare of ^50?F» Ite 

14 prodnot vaa th&n drained Into a holding Xante and filtered 
dvht a rotary vacuum fiitar, ov&n dri&d and p«lv«rizod» 

i6 jxwfsa U, 

i? An aluminum aulfat* ' treat &d xonotlite ealeluia sllisfte 

18 Wl* prepared, by maintain Lhg an a^uetAM augpanaion of 1800 
ia $al* of diatomaceou* eaut-Jj. story opmprigiog 0.^3 l&a. of 
lUstomlte per gaX* and abofct 680 aal*» of lime slurry «am- 
prlalng ltnu of .CaO par £al» in a T&aotlon vet«el for 
1*1/2 hours fet a tewp&ratiu'a of about 460°*. .Tho y.&lativa 
proportions of lime ani jeiiideoiiB Qocnponaxita thereof v^re 
aajjoulated to «ivs a CaO/SiOg moL ratio of 1.0. Upon oogi- 
pLetion of the reaction oompriajng lf-1/2 hour* at t&rcpora*- 
tares pf about ^D*F M an aqueous aDj-Utian of aluiiilTifcnj 
aulfate oomprlalng 2*0 lba. pel gal. was* added to tho reacts 
ion vassal until the aluaintta sulfate ooutant ther-Bof reached 
2 A loa. par lb. of OaO component of the oaLoiuut ailieata 
(about Or 20 juola &f hydrated aluminum sulcata pax mol of CaO) 
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arid the <3orabinB<t raaotioa ftixtwe maiutaima at u teno- 
erAture of approximatH.ly U60*3? 4 for an additional purled of 
*^iout 30 iidnut&c £h& content* of the factor wor* th«ti 
filtered, dried ami ground* 

tfrrtrFM tit 

A suit&hlB high preaetiTe reaotor vBa«eJ_ ua& first pre** 
he*t*d with 4i to ant to a t«ffip&ratuT& of approximately **5to D P,. 
and -^poR draining of the condensate vas charged, yjth 8? ^ba* 
of diatomaoaous earth auBpajidad In 60 gale of vater anil 
thB taci^BratUrB wae Proust taut to ^50°*, On© tedred lbs, 
of Sxydratod IIidq, also aiKrpGttded In 60 ca*Le* of uat&r, uaa 
then charged to the reactor and the tonp*ratufe alalia raised 
to H5t>°F« arid held th«r« foi a 2-tioutr reaction p&riod. The 
rsiative proportion of lino aid slilceoruB material va* cal* 
culatfld to give a CaO/Sltig taol ratio of 1*0* Ujp.cn. coapHetlon 
of th« reaction period tfcie reaction product wa* dralftea into 
a faoidinz tank an3 the total solids in the reactor slurry 
ware determined by evaporating a known relume of the elwry 
to dTyhaw to c alexia t a the by drat ail calcium jjllicata content 
theiBo'f for sub*eiiwent treatment. Sufficient alw&in»m' sul- 
fate to react viVh about 15$ stf the CaO content of tire • 
ealoium 4illo&t« (0*237 lb*, of hpdrated aluiaolnum *ulfate 
per Id* of hydrated oajolum aiXioate) was dissolved in aoeut 
20 gal** of vat ex and added to the aqua dub eug pane ion of * 
hydratad salaimn Bijj_oVte Xxi th& holding tank with ooffitinu- 
ou* stirrirvg and the content* thtreof Ma-ifttaiaad at a tanp&ra 
tare of about Jj60°F. for I hour* Itila addition of aluminum- 
sulfate treating a*&nt caused tha slurry to thiokun opnai4«- 
eraply an£ it hb* nBOeaaary to add additional water, about 
half the initial slurry volume, to tee»p th« slurry in, 
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wov liable condition. l*tw treated pnro^uot k*9 filtered ovot a 
Totfipy vaouum fiHBr > dried at 24o^F- in an oven ml ground, 
l^hB "alum demand" of the popoduottf ai Example a I and II, 
QcuDppl*,loe a 7-1/2 J ami a 60$ aluminm. MiL-fato tr«atfrd 
tfcaiDtlltta In afi&ordaooe wJth thi* invention^ itaample IU P 
oo^Ticim a ?-l/2£ ooriVertfl anally treated xonofclifce, and art 
untreated xoiiDrtlitie a? a standard w«r* aof.ermln.ed in aGc-ord*- 
awe vfith the lotr&eoln^ stated pxpo$dnr« } i«e M titrating 
1 ml* ineTemants of aluiflimim suLfate apiution ocntainim 
0*0^3.6 grama ttf grated aluminum .sulfate •( £12(303)3 ^iBHgO) 
per ml* against a 1/2 gram sample of aacn t>f thB specified 
aluminum sulfate treated calcium silicate products and the 
untreated xonotl it e Slurried In tfOO mis* of ^tar an$ deter** 
tJDJiliUfi tti* jOI-fiftar atiTTXl\K for 5 iDinute*. l'hfl Tealilts dJ 
the Joregoinf t^at were plotted on a graph for c-Biaparitfan of 
the Va*\im remand* of the untreated, calcium silicate XMiot* 
lite-and those treated aecprdiue to prior practices. These 
results coi^prl** the graph of Fig« 1. TLw "alum damand" is 
escbTBaaad aa the nls. of aluminum sulfate solution vfcicjh 
must bo addetf to reduce the pH of the slurry to.^O* 

Tliree identical sample a Qi a iov t&iuparatura phase 
ftydrafcad caleJLiait: afU*ate. comppiuid identified In. the art as 
the phase ^aloiutto *illcato hQrfaratH: I (Eaylo-r-, JojarnaL of tho 
SE^tajU.&TOlafcy.s 1*3 1 19?3) woro preparad W rating. 
t>ydratod lime and a siliceous material In a i&ol ratio of 0*6 
CaO to 1 SiOg «t a teeyperatuto. d£ 3?0-36O°F, tor & period of 
afcout 2 liour b « Sample 1'vaa retained untr&atad ae a .stand-* 
ard* The B&aDnd sample w«« treated with sufficient aluminum 
culfat* to x&att vlth 7-1/2$ oC the .Urns flontetrt? tlioroaf at 
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MibJeirb temperature The. tfcdrd flatupLa was ret&inod Jia the 
reactor attf treated ulfcfc aumoiont aLutolnum 411 if at* to 
Te*ot vlth of tfcw lime content thoruof at tempers 

tirrea in the Yj.c-J.nl ty af 350 - 360" F. IP be ir iai*n flfrjaand" of 
each aawpj-e, determined exactly in accordance with the f ©re- 
joins yrDCtedurRj was plott&d Jo? coaler is on and gwnpriao* 
the ftraph of Fi$* 2 of tte draKJni:. This expariEtant accord- 
ingly dBiDQjQ^twitfr* that only the higher temperature (afceva 
abouu 3?0*J*, prafer&Wjr apycroxitaataly ^5D*P*} phase oalciuifi 
si Ilea te-V can be loada TBsl«taut to aoidic conditions by 
treatment with eltiiuiniia *otfate« 

A series of hydret formal ^yrvfchasia of high tecvperature 
phase todrate4 calcium sllioata product* oomprisliifc reacting 
Ujn* ana BilltBDua react arte *n Ca0/$i02 moI ratios varying 
progressively frorc 0«5 to 1*0 CaO to 1 &10£ at t«ropei*a tufas 
Of about l*5Q fr F. f kt a p&Tiofi of afcaut 1-J./S boora was 
effected. T-a«h of the resulting hydratad CalciUte. ailloate 
proiUGta thereof r ewDjw»i«1ne either xortotlite^ the lo* 
solutility eatciuto ailittate having the t wtnuU 2CaO. 3ai0 2 * 
1-2»5H2<? referred to hereinbefore or fixture* of the a aid 
compound*, iter© treated* by adding aufflclent aluninuia. sul- 
fate to the reactor vessel* to react with 7*1/2$, of the. 
caloiuo oxide content of the specific compound and oontirrains 
the reactions lor periods of about 1/2 Hout and at tempera- 
tures of approximately ^5PD*P» The decreasing Qa$/&i<>2 ™d"L. 
ratios of taa hydra ted calciuns. *ilj<sat& re'aulted. in only ax- 
voxy alight increase in "aluid. demand"* The "alua damaad" of 
each. Df these product*, d a terming d, in. acn oraance vlth the 
foregoing teat, 1$ plotted in tha graph Of PXg. 3» 



» *? •.. **:.» >.•••. *€*■■ >• ■■ >> . f • . '.^f. . .*.<■. ^ i ■ f 

• ■* . £ \*'Jt '. V*«V"'^ "• ''••''iff >1 ' • *.* • 
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x Six identical samples of th« high temperature ph^aB 

5 j oaUiura silioate xonotlite w&r© pr&paied in aaaordanca vj,th 
4 j ttu& liytJx DttiarinaX prrooedure and aluminium sulfate treatment ot 
B ] li*ampia II, Tha f <npootii r a raiotlite sample we^ treated 

6 | with aluminum sulfate to Yaryins de^rae* by maintaluine wish 

I 

r in an aqueou* jflodiun Jot a period of abput l/Z udut at a 

B | temperature vt ippTOT^iftt&iy ^J0°J- with sufficient alotftJnuTn 

$ sulfate reagent to react vitb about 7-1/2$ ■ 3<#\ 50S?i 

10 . 60% and 9G# of tlwlr CaO tontent* I'he long t*rot ^aiuci 

n ; demands*' for each of the thua prepared aluminum sulfate 

13 ; treated calcium sulfate cample© tcbs deter Diined for o ocpart^ 
IS j a on and evaluation by slurrying 0.£Q grsnna exf ea&h of a aid 

14 ; camples in 400 ml, of water, adding aluainum sulfate to 

15 I t*ch slurried sample in aaotint equivalent to 0,056 lbs. psr 
iG lb. of calcium silicate ad Lwasurlufi end recording the pH 
17 of e&ch slurry, sasiple as a function of tide* The j^ulU of 
lft these tests, shown in Fi^. illustrate the lasting lev pH 

19 proper ti^a Imparted try the 60% treatment , Saoauae of the 

20 large* difrarenoea in tha stability erf the-*© Bamplea.tha .time 
£L 1* plotted .on a logarithmic a-tslti* 

23 A low solubility Sitgh tertperatux* phase hydrated caL- 

S4 cium aiiitat* .having the formula 2Ca0^i.q2.1«3-5Ka? 

2S traated with 21*8 lbs. .of paper-^mafcer** alum (AL^SCtf)^^ 

Eft l&HgO) per K)0 Ihs. of 1 tha CBapqnant- in a, Jxfldrot hernial 

27 relation -pea a el lea- a period of 3& jailmates at a. tamperatuTe 

of about lf?fl°5* Khia 1** wrff J.<jient aluminum sulfate to 

E9 react vith apprnxiinately 7-1/S^ of the CaO content of tha 

30 j caloium «llioate. A oompaTlqan of the filtration, rate of 
SI 
35 
S3 




.Vany2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2Fhtdocs%2Fcache%2Fmodca 8/24/99 



00653797dis.i 



afp Page 14 



Page 2 of 4 



- 15 - 



B 
2 
4 
5 

6 

7 

e 

9 
ID 

11 
w 

13 

Id 

X5 
18 
IV 
IS 



tho foTBtoin^ ttluiu treated hydrated oaloium ailioat* 
made- y.l.tti an Id ah tidal imtroato<5 low solubility bl&h tojupera- 
ture phase iiydr^ t«od Qaloium aiijoate Qsnpound. Under idfrnti- 
Gal conditions th& .filtration rate of the aluminum sulfate- 
treated product vaa 17A Xhs. per hour p©j a^, ft- whorea* 
the untr&ated product $ave a filtration tat* of ?„9f lbs, 
par hour per it. 

Several 5 jrjlU pre$*UTO realtor* ve-re eaeh charged vitti 
^3fi %v*m of diatnmaoBons earth) -1>*1 gTams of hydratod lime 
and 3-1/2 gala, of vater to provide a CaQ/Si02 nel ratio of 
1,0, and* upun eraiplstioh Of fiatth 9D-aa2uute reaction period 
at M-JCF. producing ths stable iii^h temperature phaae 
htyflratsd Q&loiuiCL silicate acaqotlit*, aluiolnum sulfate was 
added to each reactor in i/2 «al* of vater and 'after an 
Additional 1/2 hour Teaqtlon at 4-5G*F* the product drain- 
ed from each r&actor* filtered f dried and ^sottrtd. -The 
aj-urainuei sulfate treatments were'oarxiod out at theoretical 
19 level* of 3, : 6-and ^OjS.of the amnaut of *lu»trium 

}. required! to react with th* CaO d ontent eff th* calttltun a-ili- 
' cats (a 10D# aJ-iwniHUK sulfate treatment requiring 1 mol of 
alufciinua sulfate per? 3 Jsol* of caelum oxide of the calcium 
ailic&te product)* Whan about 6# of greater aluminum Sulfate 
84 *a? u*ed, -the finaj. "aj-wi deaaud* 1 of the product v Va* found 

to be less than 0*1.1* lba* aliu&liiutt sulfate' per Lb.' of caioi&m 
se ailicate, *t the 3# level, of treatment the "alum demand* was: 
considerably higher* 

£0 
28 
30 
^1 

39 
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property nr ]>.v AYiJ.ee* t!laiDifi4 are defined a a follows 

2. An imp/uvtu tnottiod of prapwpirjg <*n .iluinltutt aulA'Ato 
tXBateS, pa^t invents hydrstod 0*1 Ci-IDU aliUcat© Product 
comprising hydro tti«rnu»lly rc*acb3*m at u temperature* of at 
least RboMt SJO^F. stable, t^ydrothBroally formed, biff)] 
tBznparatfci-e phase hydra tad calcium alginates with alwrtnaim 
anil's L*G in prupox tiojis oJ" at least O»0l66 mola n£' aluminum 
sulfate par mitf. of CaO to effect xeacti Dii of at least 5$ fcy 
weight Of the total SsG noTnpoJdent Of the hyclrated calcium 
ail 1 eta tea with the elmixuvn sulfate* 

2. An IfopxDVtid roetbod of preparing an ALuminum sulfate 
treated* paxticxtlats hydvated c«Ic\wa Ji.tH&ats product 
comprising tiydrothemaLiy react iiie at a temperature of at 
iBaat about 350°F. stablB, bydrotherttally formed* high 
temperature phase hy drat ad c&lelum silicate a with alraaimini 
sulfate Jji proportions xtf at ].ea,e.t approximat ely 0.025 rools 
of altsnlnum sulfate par »ol of CaO to effect reaction of 
ftppruxlmaUftly 7fr to 6o?S by weight or the total CaO component 
of Uie tiydrated calci\SA slllcataa nith Alumiiiuni aulfate, 
3* An improved method oT preparing an aluminum sulfate 
treated, particulate, hydra ted calcioaa yilloate product, 
onspriaing hydxothezmally reacting at a temp are. tlix-e &-f 
appro xlmat (ply 4?0 D F. atabHij hydrotheniL&lly formed a nigb 
temperature phAse ttycustecii calcium silieat** tJith' alufolnusii 
aiilfate in proportions of at least flppxoxia*ately nvola 
of aiualinaii *uli'ate per mtl o* CaO to effect reaction oaf at 
l&ast 5# by ueighrb of the total CaO canrpoh&nt of ths hydrat-ed 
oaloimo ailioates with the aluminum, sulfate* ' 



10 
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V* All ii&p.vovad ciefrbn<i of pr ©parity an aliuninura s-ulfate* 
br^aiod, p&r bicuS.atft hytostefl caLoiixu ail£e&fce product 
oorapriBifle liydrDtherjTially reacting 4t i temperature of 
approximately ln?0°P* sialic, hydro thermally formed, hi^ti 
tempenratuys phase hyifcrated calcium siLicatos with aXwuinup 
sulfate ±ft proportions of *.t Least approximately 0,0 7S capla 
of aloaijlnuiii aul.ffite pex moX of CaO to Effect reaction of 
approximately 7fc to 6Q# Vy weight of the total CaO component 
of the Jiytfrated: calcium Biliaatea with the sdumliutfi sulfate* 
An iniptov&d method of preparlne &xi aluniimim sulfate 
treated* particulate by&rate^ calci\na silicate product 
comprising hyarotbexmally raactlrg at & t«apera.tuTe of 
approximately 450 D F, stable, l^drOtherutBliy fowne^j high 
temperature phase liydrateci calcium a Hi cat* a with aluminum 
Ctclfate in pro port A O OB of at least approximately 0-025 MCla 
cf aluminum suirate per moL of CaO to effect reaction of 
appfdaiuately ftjS by veigtit Of the total CaO epmponBirt of 
the hyftrate4 calcium aULixatea vith the aluminum Btili'fcte* 

'6* Am improved method of preparing aii aluminuisi o-ulfGte 
treated j particulate hyStfefcGd calciiwi *llice.te product 
owapxts^ng hydrothexflially. reacting at a temperature of 
appr**iB&taly l t?0 D P* stable, i^yolrotheriiialiy farjnedj high 
temperature phase- hy^rated oalci^ ailioatea with alaailmifli 
sulfate in proportions of appro xiifia.tely Q.20 jnols of 
alien! num sulfate per mol of CaO tic efreet reaction of 
fcpproacisriatseay 60£ by weight of the- total CaO compnneixt cf j \* ■ 
the hy4rat«4 calcium silicates ulth the aluminuM sulfate » 



1^ 
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7. An iiiiprovBrt method of preparing an, ^J-umtfjcuit wilfate 
toasted* p&rticulJato hydratod oalol-um ail left te product 
comprising bydpotheunflliy iBoctiJ^ at a temperature of at 
leas* about 3?0°P, at*bl«, hydro thermally formed, hUh 
temperature phase Jay drat fid calcium alii eat e$ a el bo ted from 
the frVOUp -CDnEiBtil>g of x&notlAte nnA a synthetic hyctoated 
calcium ail i cat* having the composition 2CaO«3SiO£*l-2, SH^O 
and mixture a thereof vlth el-iimit-mra aulfate in proportions 
of kit least approximately 0,02? juol* of al-iuflinum sulfate 
per mffl Of CaO to effect inaction of approximately 7 J- to 
by w^tit of tli© total CaU coanpojtieut of the hydra ted calcium 
£i!3catea ^ith the aluflluuw sulfate. 

8* Ail Improved method of prfipai'ing *n aluminum Anlfats 
treated, pfiitiDulat* hy<trateo: csloiim) silicate product 
camprisili£ ftyrtJ'utbercjalXy reacting at a temp&rature of 
approximately ^50 D F, stable* jfiydroth&nnally formed » high 
temperature phase hyfll?ate4* calcium, aiLicatfce a elects fxoax 
the gi-D-up conal sting of sonotlito ana a synth&tie Uydrated 
calcium silicate tjavix^g the- compDaitltjJl £{&Q*$$ta 2 *l-2+$&fi 
and mixture* thereof uith aluminum Sulfate, in proportions 
of at least approximately 0,0 25 uusls of alumiJfcXfc' sulfate 
per mol of CaO to effect reaction of approximately 74 to 6033 
by weight of the total CrO compo&ant of the hydrated 
nsleiiim. silicate* with the aliraimim Sulfate » 

9» A aethod of buffering the ^aEin pK characteristics 
of a table j l^ydapothejwiialiy t ormad, high fcemp&rstuxe pteetf 
hydratBol calcic silicate presets vhioH comprises taydro- 
the*mally react! J0£ at & temp mature of at least about 350°^. 
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RfrBbiaj hytfa-othorjnally form eft, h^h Geaf^rAb^fe pha^e 
JiydrHttti calciiti silicates vith ai-uminvufl aulfot* in propor- 
tions of at least O.0166 Jiiola of aluminum sulfate per jiioI or 
CuO to $ff'©ot reason of approximately 7i?S by ^ Bight of the 
bofcftl OO component flf the hydrtted oaloiiim silicate* yith 
ttia aluminum sulfate. 

10* A method of buffering the basic pTL cha^iofcorlBtica 
of stable, hytop thermally formed, High temp&rature phase 
iiydratad oalciiyn silicate products which comprises Viytoo- 
thermally roacting at.« temperature ol' approximately 4£Q°i'. 
stable, hy too thermally fp:waei3 a high temjXfi'atur* phase 
hyfiratsd ealciin) silicates mith Bluminuia sulfate In propor- 
tions dJ* at leant O.Q166 mola of alitoinuni sulfate jraL of 
Ca.Q to effect reaction of approximately 60$ by height- nf the 
total CaO component of the hy-n>atB4 ealciua silicates with 
the aluminum, sulfate* 

11* A flrthod. of biiff evij^ the basic pB chars at eristics 
of stable j hyG^o thermally formed high temperature phase 
hydrated. calcium silicate products Kfcich comprises hydrn-- 
ttieattwHy reacting at a temperature of approximately- H50°F- 
stable, hydro fch&raally formed, high temperature phsae . . 
hy6>atec| cajtcfciu. tfilicatoa with aJ.ujiiSjgMP9a sulfate in propor- 
tions or at least approximately 0.02? mol<s of aluminum 
sulfate per iaol or <&0 to affect reaction x>f approximately 
7t tD 60# by weight of tme total C&O ccarpoflBnt of the 
iaydrated cald-im silicates with the aluminum sulfate. 



19 
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12. A mofchod 0/ bui'ierlng the fcws":lo pH characterldliica l 
oX stable* liytlrothervriRlly Xonned > high teiupernture phase 
hydistcd oalclmi slliuats products whioli oorapriaefl hytiro- 
themsily jea filing at & fcmpei' atnre dT at least about 350°F* 
stable, bydrothfiJsnaXly fai'iaedi high temj^BxatxiXB phaBB j 
hydra fced calcluio silica Les b dec bod Txm tUo group consisting 
of xojnotlJ.te find a synthetic hy elated calcium silicate 
having the composition 2<kQ,3SiO ; >*l-2- £K 2 ° RIl£ * niictijrea 
thereof vStti fclvteinum sull'atc in pi-oportlune of at least 
approximately 0»02? ttiols of aluminum sal fat© ps* utol ot 
CaO to Effect reaction of approximately 7i to 60j)$ by u eight 
of th? total C&O ooaponcat of the hydrated calcium silicates 
vith alusoLnuifc animate. 

13 » A Kietlf)04 of bnfferij^g the basic jfcill ohara est eristics 
Qf a table j hydro thermally forusdj high' temperature- phase 
hydra ted oalclum silicate product* -which comprises hydro- 
thermally reacting at a temperature ef approxiutately *t£Q°f » 
stable, hydro thermally formed; , high temperature phase 
hydra t«d calciua silicates s*lGct*d from the group consisting 
of aonotllte and a synthetic hydra ted calcium silicate 
having the cDSflpoaitloh 2C&iO*3SiOg-l-2*5Sl20 and loiytur**' 
thweof uith aluminum sulfate in proportion* of at least 
approximately 0.02$ mols of' aluminum a nl fat -a per mril or 
CaO to effect reaction of approximat Bly 71 to 60$ by weight 
of fctie total (JaO component of the hydratsd ealeiua silica t«s 
Kith alvOP.iAUjn auLfate,. 
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I'n A jxirbiciilsbo hyd rated caloiiaii silica to product 
cnnftfstJ.na essentially of *tanle> foyilrothexsiLRlly forced!, 
high tempers tiara phage by<trBtB4 ohIoSam ail i gat b* and the 
hyrtyothersQal .^action product of sfcld hl&h beorapfcrfttur* j>jmi$$ 
hydxat&d calcium sJ,13cut&s end aluminum sulfate in propor- 
tions at leaat U*Ul66 hldIs or al-tralnum. enlfato ptjf mol 
of CsO to effect reaction of at least 5£ l>y weight of the 
tots.1 CaO coBijixment of the ftydrated calcium silicate vj.th 
the aluatnwi sulfate, sni* product exhibiting an "slum 
demand" no greater than approxijnately 4 i^l* of an aqueous 
solution cf 0.O2L6 grams of aluminum sulfate per ml, to 
achieve 6 pH of about 5- 

15, i partioulate hydrate oalciTQcn silicate- product 
con«i stlr^ essentially oi* *tabl$ t hytfrafchormally- formed, 
high temperature phase by-dratetl CfllcJum *Ui<isrCe$ ana *hfc 
hydro thermal reaction product of said high temperature 
phase liy floated tjalcduiu 3£llc«t*e «nd sdimlmm sulfate in 
proportion* of at Xeaett 0*0166 moX* of altrndnHft -.sulfate 
per s,uX of CaO fit a temperature of approJrtiita.teXy ^JO^F* 
to effect reaction of at Isaet 5$ try veitgbt of the total 
CaO component Df 'the hydrated oalaiivu silioate vdth the 
alvffiinum .fculfat*, s%ld.j>yod-uct exhibiting &n "al-um afcmatAd 1 ' 
no greater than aap-roxiBfately k inli of an aqueous -tolntiojfi 
of 0.0216 grams of alumiitus sulfate per ml. to achieve a 
pH of about 5* 
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16, A reticulate hydjeoted calcium silicate product 
con^l^W/jg essentially of stable* hydro thermally forwod, 
high tea^eroturB phase bydratfrd aElciwn oilieatos bj*$ th© 
hyGro therjnsl reaction product of said bieli tampwaturB shaae 
hydrate d culciura cilicutus and alurajnvsL sulfate in propox- 
■tiQjifl of at loust approximately O»025 mole of aluminum 
sulfate por mol of CaO at & temperatUTO oi' at least about 
3fO D F» to erf &ct ruction uf approximately to 60$ lay 
^wtdght of the total OaO coupojiunt of the toydrated calcium 
silicate vttb Uie aluminum cu-li'aco, said product; «xh1,Mtinf> 
an "alim demand" iuo greater than approxLaatflly 4 ml. of an 
aqueous solution of 0,0216 ^rataa of aluminum su^rata par ml„ 
to achieve a pH of about b". 

17 ♦ A particulate hydratedl calcium silicate product 
consistirjig Essentially of stable, hydrotharaally formed, 
high t^irttifcrat-ar* phase by drat ed calcic 5 ill cat *s and the 
hydrothBiwal .reaction product of said, hX&l temperance 
phass hydratBd calcium silicate* and aluminum sulfate. :in 
proportions of at insist approximately 0,02? koIs of alumiinam 
•Sulfate per mol of CaO at a temperature of approximately 
**50°p» to effect resort ion 'of appro^iaistfily 7 b to 6oj£ 
weight of the total CaO component of the hydra ted calcium 
silicate vith th© aluminum 'sulfate, said product exhibiting 
an "alun demand" no g^oater than approximately U ml. of an 
aqueous solution of 0.023.6 sx*xtx of aluminum sulfate p*r ml, 
to aohievs & pH of about 5* 
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1&* A paftitnilato hycirat*a cuicium silica to pjncluet. 
C6iiffiat:lne fl^ohfcialiLy of stable, hydro thermally formed, 
hi^h tKnpQuatUTa phase hydrated calcium sllle&tos* sBlBcted 
xrom the fjroiap coiwistin^ of j;onr>tHto and a synthetic 
tyrtrated calcilua fellicEite havirig ths composition 
^C&Q^SAO^l-S.SH^O &iid ndjrtUJ?ii« ttoxsof ajid tli« liydro- 
thei-aial reaction product or ttie- said high temperature phase- 
hydrate* calcium £i%l\catea end laixturoa thereof and.alTsninuBi 
sulfate iJi proportions of at les-st approximately 0.02? ml^ 
of alwiiuufl sulfa be par mol of CsO at a temperature- bt at 
lea* to about 3?0°1\ to effect reaction of approximately 
?i to 60$ l>y weight of tht fcota*. CaO component of the 
foydtrated calcira *Illoates with tha aluaintiUL Sulfate, said 
product inhibiting an "ilium demand" no greater than 
-approximately V »l„ a* an a^udoTw solution of 0,0216 grama 
aluminum araXfate pc* ml» to. achieve a pit' of about 5. 

19- A particulate by drafted calcii?* sillcat« product 
constating esaantially c r stablej nytfjfo thermally forte ad » 
high tamper afcure plaa.$& hydra ted calcium, silicates aelegted 
from the gro-up consisting Df xoiwfciite and a synthetic 
liydratad calcium silicate fcaving tike composition ' ■ ' 
acaO.SSiOg.l-a^IgO and mixtures thereof- and- the hyara- 
therinal raaotion product* of the said high tamparatur* phase 
hydrated Galoiuti silicate* and aiirturea thereof and aluminum 
sulfate in proportion of at leaat approximately 0*02 J nwla 
of alwiimuft aulfatie par iool or CaO at a temperature of 
approximately ^50°^ ta effect reaction of approximately 
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?J- to 6o$ by weSgh-t of the tota]L OaO oompoiiBttt of the 
Jiydrated c&lci-Uta ailioaiea vlfch the aluMlUlnM aijll'jjfcej flftid 
ja-otfuct exhibiting en 'UXum d«iuomi" no greater than 
HpproxlinOtdXy 1» nil, of an aqueous solution or 0.02X6 grama 
Altcnlnum sulfate pw ml. to achieve * pfc of ubout S>. 
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